Immunomodulation of experimental autoimmune encephalomyelitis by staphylococcal enterotoxin D.
Staphylococcal enterotoxins (SEs) can bind major histocompatibility antigens and stimulate T cells which bear particular types of T cell receptor. Therefore, it has been postulated that SEs may trigger or modulate the development of autoimmune diseases caused by T cells. In the present study, we examined the effects of SEs on rat encephalitogenic T cells and the clinical manifestation of experimental autoimmune encephalomyelitis (EAE). SED, but not other SEs, stimulated encephalitogenic T cells. Furthermore, culture of lymphoid cells from myelin basic protein (MBP)-immunized rats with SED augmented the clinical manifestation of passively transferred EAE, whereas SEA and SEB showed no significant EAE-transfer ability. Flow cytometric analysis demonstrated that in vitro SED stimulation of T cells from MBP-immunized rats, but not from normal rats, resulted in selective expansion of V beta 8.2+ T cells. Consistent with in vitro findings, in vivo administration of SED modulated EAE elicited by immunization with MBP. SED given after the immunization augmented clinical manifestation, especially at low doses. On the other hand, SED given 7 days before the immunization suppressed the development of EAE in a dose-dependent manner. Interestingly, the same toxin given at a dose of 20 micrograms to thymectomized rats induced enhanced EAE regardless of the timing of administration. It has already been established that SEs stimulate T cells bearing a particular type of TCR V beta chain and subsequently induce unresponsiveness of these T cells. The present results suggest that a similar mechanism may operate in rats after the toxin treatment and MBP immunization. However, in vitro assay showed that the proliferative responses of T cells from EAE-suppressed rats to MBP and SED were not eliminated, suggesting that SED-induced suppressor T cells may also play some roles in EAE suppression. The present study has shown that SED, one of the superantigens, modulates an autoimmune disease. More importantly, its effects are not uniform, but instead are closely related to the dose of the toxin, timing of toxin exposure, and the status of hosts.